










QHND SRWSXQR QRYD 7DNYLP ELVPR SRVWXSNRP QDGLåOL SULURGQH PRJXþQRVWL
ĀRYMHND L WRELWQRGUXNĀLMHQHJRåWR WRĀLQLPRSRPRþXRUXĄDLGRVDGDåQMLP
NRULåWHQMHPWHKQRORJLMD.DGDPLMHQMDPRWLMHORLELWQRQDGRJUDĄXMHPRQMHJRYH




RVWDOLP RWYDUDPRJXþQRVW SRVWKXPDQRJ VYLMHWD 7DNYHPRGLÀNDFLMH OMXGVNRJ




















QLWNRQHQDOD]L XEOL]LQL =DWLP LVSUHG VYDNHRGQMLK VWDYLWH ´F\EHUµ ĀLQLPL






VOXĀDMX QDNRQ åWR YL]XDOL]LUDWH ´NLEHUJDþHµ ´&\EHUHVVHQFHµ NLEHUELWDN
LOL ´NLEHUJUXGDQMHµ ]DVLJXUQR QHþHWH RVWDWL UDYQRGXåQL $ ]EXQMHQL þH YDV








VWURJR RJUDQLĀLWL NDNR EL PRJXþD UDVSUDYD QD DNDGHPVNRM UD]LQL LPDOD
LNDNYRJVPLVOD
.URQRORåNL ULMHĀ ´NLERUJµ SUYL SXW VH SRMDYOMXMH  JRGLQH X RYRP
NRQWHNVWX






´&\ERUJ >%OHQG RI &<%(51(7,& D DQG 25*$1,60@ $ SHUVRQ ZKRVH















$´ F\ERUJ LVDF\EHUQHWLFRUJDQLVPLHDQRUJDQLVP WKDW LVD VHOIUHJXODWLQJ
LQWHJUDWLRQRIDUWLÀFLDODQGQDWXUDOV\VWHPVµ1
.DRåWR MH MDVQR L]SULORçHQRJGHÀQLFLMDSRMPDNUDMQMH MHQHMDVQD WH VHQH
]QD MH OL NLERUJQXçQRDGDSWDFLMD OMXGVNRJ WLMHOD LOLELORNDNYRJRUJDQL]PD










MRM ]QDQVWYHQD GLVFLSOLQD NRMX MH VNRYDR 1RUEHUW:LHQHU XJOHGQL DPHULĀNL
PDWHPDWLĀDU ÀOR]RI L LQWHOHNWXDODF åLURNRJ VSHNWUD LQWHUHVD .LEHUQHWLND
MH WDGD R]QDĀDYDOD QRYRVWYRUHQR ]QDQVWYHQR SROMH NRMH EL REMHGLQMDYDOR
WHRULMH NRPXQLNDFLMH NRQWUROH NRPSOHNVQLK VLVWHPD L VWDWLVWLĀNX PDWHPDWLNX
)HDWKHUVWRQHL%XUURZV1MH]LQLVXRVQLYDĀLSRWUHEX]DRVQLYDQMHP
WDNYH GLVFLSOLQH YLGMHOL X SURPMHQL QDĀLQD QD NRML ĀRYMHN SURPLåOMD VWURMHYH
1DLPH LQçHQMHUVWYR HQHUJLMH VUHGLQRP ;; VWROMHþD SUHåOR MH X LQçHQMHUVWYR
NRPXQLNDFLMHåWRMHSRVYHSURPLMHQLORQDĀLQQDNRMLNRQVWUXLUDPRVWURMHYHLNDNR
LKUD]XPLMHPR

















QRYH PRJXþQRVWL X UD]XPLMHYDQMX SULURGH L IXQNFLRQLUDQMD SULURGQLK WLMHOD"
:LHQHUSUHGODçHGDVXQDSUHGDNXUD]YRMXWHKQRORJLMHLSURPLåOMDQMHWLMHOD
NUR]SRYLMHVWWHNOLSDUDOHOQRWHQXGLVOMHGHþHLOXVWUDFLMH
8 ;9,,, VWROMHþX D L UDQLMH YUKXQDF WHKQRORJLMH SUHGVWDYOMDR MH GLUHNWDQ







REUDGH L SUHQRåHQMD HOHNWULĀQRJ VLJQDOD åWR MH VXNODGQR çLYĀDQRP VXVWDYX
XQXWDUWLMHOD
1DVWDYLPR OL GDOMH V LVWLP SULQFLSRP LVWUDçLYDQMD PRçHPR ]DNOMXĀLWL GD VX
GRPLQDQWQL SUREOHPL WLMHOD X ;;, VWROMHþX IXQNFLRQLUDQMHPR]JD L RWNULYDQMH
'1$NRGD$WRQDVGRYRGLGRNRPSOHNVQLKLQIRUPDFLMVNRLQIRUPDWLĀNLKVLVWHPD
NRMLPDMH]DRNXSOMHQDVXYUHPHQDWHKQRORJLMD
.ROLNRJRGRYH LOXVWUDFLMH]YXĀDOHQDLYQR LSRYUåQR L] QMLK VH MDVQRYLGLGD
QDSUHGDN WHKQRORJLMH L UD]XPLMHYDQMH WLMHODQHVDPRGD WHNXSDUDOHOQRYHþ
PRçHPR XRĀLWL MDVQX WHQGHQFLMX GD VH WLMHOR L VWURM NRQDĀQR VSRMH X MHGDQ




3URPDWUDPR OL çLYĀDQL VXVWDY L QMHJRYX WHKQRORåNX DGDSWDFLMX X URERWLFL V
PLQLPDOQLP]QDQMHPRQMLPDPRçHPR UHþLGD MH ULMHĀR VXVWDYLPDSULMHQRVD
XSUDYOMDĀNLKLRVMHWLOQLKVLJQDODIHHGEDFNåWRVHQDMĀHåþHSUHYRGLNDRSRYUDWQD














NLEHQHWLĀNLP MHVW NLEHUQHWLĀND LQWHUDNFLMD XQXWDU GLMHORYD WRJ VLVWHPD $
NLEHUQHWLĀNRP LQWHUDNFLMRP VPDWUDP VSHFLÀĀQX YUVWX NRPXQLNDFLMH X NRMRM VH
L]PMHQMXMX LVNOMXĀLYRXSUDYOMDĀNL LIHHGEDFNVLJQDOLVQD]QDNRPGDMHQMLKRYD
GLIHUHQFLMDFLMD VWURJR IXQNFLRQDOQD WH GD VH RQL PRJX SRMDYLWL X UD]QLP
REOLFLPDRYLVQRRVLVWHPX
3LWDQMHMHJGMHMHPLQLPDOQDJUDQLFDNLEHUQHWVNRJVXVWDYDLPRJXOLVHWDNYLPD





SURWRN VLJQDODÿDN LGD MH VXVWDY VSRVREDQSRQRYRXVSRVWDYLWLSURSXVQRVW
























DSVWUDNWQRJ VLVWHPDNLERUJ MHçLYRELþH  L NDR WDNYRRQRĀLQL MHGLQVWYHQ
L ]DWYRUHQ RUJDQL]DP .DNR ELVPR L]EMHJOL EHVNRULVQX åLULQX ´NLEHUQHWLĀNRJ




GD ĀRYMHN NRML NRULVWL UDĀXQDORPRELWHO LQYDOLGVND NROLFD LOL QDRĀDOH QLNDNR
QLMHNLERUJMHUWLSUHGPHWLQHĀLQHELWQHGLMHORYHQMHJRYDRUJDQL]PDLNOMXĀQR
²L]PHĄXQMLKQHSRVWRMLQHSRVUHGQDNLEHUQHWLĀNDLQWHUDNFLMD-HGLQDWUHQXWQR




MDND GDPRçH SRNULWL VYDNX ]DPLVOLYX VLWXDFLMX SRWUHEQR MH UD]ULMHåLWL GYLMH
GLOHPH
3UYR SRVWRML OL UD]OLND VSUDP UD]LQH DXJPHQWDFLMH SULURGQRJ RUJDQL]PD"
1XçQR MHX]HWLSULURGQRELþHNDRPMHULOR MHUQHPDPRQLNDNYXGUXJXQRUPX
]D XVSRUHGEX 1DLPH ĀLQL VH YUOR QHXPMHVQR åWRYLåH QHSULVWRMQR LQYDOLGH
V ELRQLĀNRP UXNRP QRJRP XPMHWQRP SXçQLFRP LOL VOLĀQLP NLEHUQHWLĀNLP
SRPDJDOLPDQD]LYDWLNLERU]LPD.RG WDNYLKRVREDDXJPHQWDFLMD WLMHODVOXçL
LVNOMXĀLYR]DSRYUDW L]JXEOMHQH IXQNFLMH WLMHOD LPRçHPR VH VDPRQDGDWLGD
þHPHGLFLQDXVNRURMEXGXþQRVWLSRVWLþLVWRSRVWRWQXXĀLQNRYLWRVW,DNRWHRVREH
ĀLQHMHGQXQRYXFMHOLQXVDVYRMLPNLEHUQHWLĀNLPXVDWNRPLQMHJRYRELXNODQMDQMH













ĀRYMHND LOL VDPRQDELþD ĀLMD VWUXNWXUD L NRPSOHNVQRVW QDGLOD]L RQX OMXGVNX"
0RçHOLVHRGQRVLWLQDELþDNRMDQHPDMXVDPRVYLMHVWLQLVXXPVNDXNDQWRYVNRM
PDQLUL"
0LVOLPGD MH V WH VWUDQHGRSXVWLYR LPLåD V NLEHUQHWLĀNLP XVDGFLPD QD]YDWL
NLERUJRP DOL WD GLVWLQNFLMD VH ĀLQL YLåH WHKQRORåNH L ELRORåNH QDUDYL QHJR
ÀOR]RIVNH 1DV SULMH VYHJD ]DQLPD VYLMHVW NLERUJD L QD NRML MH QDĀLQ RQD
GUXNĀLMDRG VYLMHVWLSULURGQRJ ĀRYMHND NDR MHGLQRJXPVNRJELþD ĀLMX VYLMHVW
PRçHPRLVWUDçLYDWL
=DNOMXĀXMHP NDNR QDYHGHQD ĀHWLUL XYMHWDPRJXELWL GRVWDWQD ]D QHNX VODEX
GHÀQLFLMX NLERUJD NRMX RVWDYOMDP RWYRUHQRP UDGLPRJXþQRVWL L]UD]LWR åLURNH
SULPMHQH$OLRQRåWRQDVQDMYLåH]DQLPDMHVWSURPDWUDQMHPRJXþQRVWSRVWRMDQMD
NLERUJDSRjakojGHÀQLFLMLDRQDQXGLVOMHGHþH
8] ĀHWLUL QDYHGHQD DWULEXWD NLERUJ X MDNRP VPLVOX ULMHĀL MHVW SRWSXQR QRYR




WHçQMD ]QDQRVWLGD VH WDNYRELþH VWYRULSR]LYD QDV QD UD]PLåOMDQMHRELWQRM




åWR 3RVWRMDQMH LVWLQVNRJ NLERUJD SUHWSRVWDYOMD VLWXDFLMX WDNYH WHKQRORåNH
VSRVREQRVWLXNRMRMMHSULURGQRWLMHORXSRWSXQRVWLPRJXþH]DPLMHQLWLXPMHWQLP
L WDNYX PLVDRQX VLWXDFLMX X NRMRM MH WDNDY ĀLQ SULKYDWOMLY 'RĄH OL GR WDNYH
VLWXDFLMHWLMHORELELORPRJXþHUHSOLFLUDWLPLMHQMDWLLQDGRSXQMDYDWL6DPLPWLPH
SULURGQRWLMHORJXELVYRMXPHWDÀ]LĀNXYULMHGQRVWMHGLQVWYD]DWYRUHQRVWLLQRVLRFD



















GDQDV QDSRVOMHWNXRVWDYOMD QH]DGRYROMHQLPD5D]PLåOMDQMDR VYH UHDOQLMLP
PRJXþQRVWLPDVWYDUDQMDNLERUJDWUHEDMXQDVRGYHVWLNDSURPLåOMDQMXYODVWLWLK
WHçQML L FLOMHYD (YLGHQWQR MH GD VH ĀRYMHN RGXYLMHN RVMHþDR VSXWDQLP VYRMLP
WLMHORPL]DUREOMHQLPXQMHPXWHMHRGXYLMHNQDVWRMDRSURåLULWLVYRMHPRJXþQRVWL
&LMHOL ]QDQVWYHQRWHKQRORåNL QDSUHGDN PRJDR EL VH RSUDYGDWL LVNOMXĀLYR WLP
PRWLYRP .DR åWR MH 0F/XKDQ SULPMHWLR VYDND WHKQRORJLMD IXQNFLRQLUD NDR
HNVWHQ]LMDQDåHJWLMHODLOLXPD-HOLDSVROXWQRRVORERĄHQMHRGVYLKSUHSUHND
çHOMDGDVHSRVWDQHERJRPQDMYLåDçHOMDĀRYMHĀDQVWYD"-HVPRVPROLVSUHPQL
WDNR RODNR QDSXVWLWL VYRMX OMXGVNRVW NDNR ELVPR SRVWDOL NLERU]L VYH X QDåRM


























$GYDQFHV LQ WHFKQRORJ\ KDYH HQDEOHG PDQ\ SHRSOH WR RYHUFRPH SK\VLFDO
VKRUWFRPLQJV DQG GLVDELOLWLHV SUHYHQWLQJ WKHP IURP IXQFWLRQLQJ QRUPDOO\
LQ VRFLHW\ DQG OLIH %H LW JODVVHV FRQWDFW OHQVHV KHDULQJ DLGV RU SURVWKHWLF
OLPEV WKHLU IXQFWLRQ LV DOZD\V WR FRPSHQVDWH IRU D FHUWDLQ GLVDGYDQWDJH
+RZHYHUSRVVLELOLWLHVHPHUJHGHQDEOLQJERG\PRGLÀFDWLRQWKDWFDQHQKDQFH
RU HYHQ FUHDWH QHZ SK\VLFDO DQG LQWHOOHFWXDO FDSDFLWLHV VXUSDVVLQJ QDWXUDO
KXPDQDELOLWLHVLQDZD\HVVHQWLDOO\GLIIHUHQWIURPXVLQJWRROVRULPSOHPHQWLQJ
WHFKQRORJ\DVZH KDYHGRQH IRUPLOOHQQLD:KHQ WKHERG\ LV DOWHUHGDQG
LWVFDSDFLWLHVVLJQLÀFDQWO\XSJUDGHGPDGHLQVHSDUDEOHIURPWKHERG\DQG
LQWHJUDWHGZLWKLQ LW KDV WKH ELRORJLFDO DQG DQWKURSRORJLFDO GHÀQLWLRQ RI D




LPSOLHVHWKLFDOSUREOHPVQRWRQO\IRU WKH LQGLYLGXDOEXWDOVRIRU WKHVRFLHW\
DVDZKROH,W LVQHFHVVDU\WRGHÀQHDWHUPLQRORJLFDOIUDPHZRUNIRUIXUWKHU
GLVFXVVLRQUHFRJQL]HWKHSUHVHQWDQGIXWXUHWHFKQRORJLFDOSRVVLELOLWLHVDQGRSHQ
DQHZDUHDLQWKHELRHWKLFDOGLVFXVVLRQ²WKHELRHWKLFVRIF\ERUJL]DWLRQ
